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SAMPLING AND ANALYSIS PLAN/
QUALITY ASSURANCE PROJECT PLAN
WASHINGTON STATE LIQUOR CONTROL BOARD SITE

1.0 INTRODUCTION

This Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP)
was developed for the Washington State Department of Ecology (Ecology) for a
reconnaissance-level investigation at the Washington State Liquor Control Board
(WSLCB) site. This SAP/QAPP describes the sampling locations, field sampling
procedures, laboratory analytical methods, data evaluation procedures, and
quality control criteria to support the investigation.

The scope of work described in the SAP is designed to acquire
reconnaissance-level characterization information to aid in determining if there is
a potential for sediment recontamination from the WSLCB site.

2.0 BACKGROUND

The Lower Duwamish Waterway (LDW) is the 5.5-mile portion of the Duwamish
River south of Harbor Island in Seattle, Washington. The Duwamish River is fed
mainly by the Green River and smaller tributaries, and flows into Elliott Bay. The
LDW was added to the US Environmental Protection Agency’s (EPA) National
Priorities List in 2001. Ecology added the site to the Washington State
Hazardous Sites List in 2002.

Ecology and the EPA are working to clean up contaminated sediment and
control sources of recontamination in the LDW. Ecology is the lead agency
responsible for source control in the LDW. Source control is the process of
finding and stopping or reducing, to the maximum extent practicable, releases of
pollution to waterway sediment. The goal of source control is to stop ongoing
sources and minimize post-remediation recontamination.

Ecology identified the WSLCB site for further evaluation and characterization
because past uses on the WSLCB site and adjacent properties suggest there may
have been releases of hazardous substances to soil and/or groundwater. The
Summary of Existing Information Report (Hart Crowser 2011b) and
Reconnaissance Plan (Hart Crowser 2011a) summarize historical use and
contamination history relevant to potential LDW sediment recontamination and
identify areas where further information is required.
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The site is located at 4401 East Marginal Way South and is approximately 10.91
acres in size. The site was initially developed in 1948 as the distribution
warehouse for the WSLCB. The original warehouse was demolished in 1997
and the current warehouse was built in generally the same location in 1999. The
site has been used by the State of Washington to store liquor for distribution
since its initial construction. Taxpayer information is included in Table 1.

The straightening and dredging of the LDW during the early 1900s filled a
branch of the Duwamish River that cut through the eastern edge of the site.
Hydraulic fill was also added to the entire WSLCB site. Although the source of
the fill material was not documented, it is likely dredged material from the main
channel (Harper-Owes 1985). According to logs from geotechnical
investigations on the site, the upper 8 feet (up to 13 feet) of soil is typically
hydraulic fill.

Contract and construction records provided by the WSLCB indicate that there
were three heating oil USTs associated with the original warehouse that were
removed in 1992. Two USTs were located in the southeast corner of the
original warehouse totaling about 6,000 gallons. The third UST was located in
the northwest corner of the original warehouse and was approximately 4,000
gallons. Impacted soil was not encountered during the removal of the two tanks
in the southeast corner (WSLCB, 1992).

Seattle Public Utilities, King County METRO, and Ecology have inspected the site
numerous times since 1992 with regards to water quality, source control,
dangerous waste, and sanitary sewer discharges. The site regularly had materials
management-related and housekeeping issues observed during these
inspections.

Previous studies by the Port of Seattle (Port) found PCBs, elevated levels of
PAHSs, metals, and petroleum in soil and groundwater on the adjacent T-108
property and in the South Oregon Street right-of-way. The Port’s investigation
did not include the WSLCB site and, therefore, the extent of the impacts is
unknown.

3.0 PROJECT OBJECTIVES AND SUMMARY

The purpose of the proposed reconnaissance-level investigation is to evaluate
the site for the potential for sediment recontamination associated with imported
dredge or fill material; past and current housekeeping and material management
practices; a fuel oil underground storage tank; and past industrial uses on the
adjacent T-108 property.
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Investigation activities include completing soil borings, installing monitoring
wells, and collecting and analyzing soil, groundwater, and catch basin samples.

All samples collected will be analyzed for the following parameters:

Semivolatile organic compounds (SVOCs);

Volatile organic compounds (VOCs);

Polychlorinated biphenyls (PCBs);

Pesticides;

Total petroleum hydrocarbons (TPH) including gasoline, diesel, and heavy-oil
ranges;

Metals (As, Cd, Cr, Cu, Pb, Hg, Ag, Zn); and

m Total organic carbon (TOC).

In addition to the analytes above, surface soil and catch basin samples will be
analyzed for the following parameters:

m Dioxins and furans; and
m  Polybrominated diethyl ethers (PBDES).

Soil analytical results will be compared to:
m Soil screening levels protective of sediment (provided by Ecology);

m  Most Stringent Screening Levels Without Potable Surface Water in Site
(Provided by Ecology); and

m  Model Toxics Control Act (MTCA) Method B soil cleanup levels.
Groundwater analytical results will be compared to:
m  Groundwater screening levels protective of sediment (provided by Ecology).

m  Most Stringent Screening Levels Without Potable Surface Water in Site
(Provided by Ecology);

Catch basin sediments will be compared to:

m  Washington State Sediment Management Standards Marine Sediment
Quality Standards (SQS) and Cleanup Screening Levels (CSL).

A quality assurance data validation review will be performed on all analytical
sample results. Validated data will be entered into Ecology’s Environmental
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Information Management (EIM) system. Sampling results and laboratory data
will be compiled and evaluated. Sampling locations, procedures, analytical
methods, and evaluation of results are discussed in subsequent sections of this
SAP/QAPP.

4.0 PROJECT TEAM AND RESPONSIBILITIES

Key staff members and their project functions are listed below.

m Dan Cargill, Ecology Project Manager

m  Mark Dagel, LHG, Program Manager

m Ross Stainsby, LHG, Project Manager

m  Roger McGinnis, PhD, Project Chemist

m  Kimberly Reinauer, EIT, Field Coordinator

m Field Geologist/Engineer — To Be Determined

Chemical analysis will be primarily performed by Analytical Resources, Inc (ARI)
located in Tukwila, Washington. ARI is accredited by the State of Washington.
The ARI project manager will be Kelly Bottem. ARI will subcontract to Brooks

Rand Labs (BRL), LLC of Seattle, Washington for low-level mercury groundwater
samples. The BRL project managers will be Amanda Fawley and Amy Durdle.

5.0 SAMPLING LOCATIONS

Sample locations, presented in the Reconnaissance Plan (Hart Crowser 2011a),
were selected to further evaluate areas that are potentially contaminated from
activities identified above. Proposed sample locations are shown on Figure 2.
Coordinates for boring, monitoring wells, and catch basins will be surveyed
relative to a known datum. Well elevations will be surveyed to Mean Lower
Low Water (MLLW). Sampling locations will be cleared for underground utilities
using a private utility-locating firm as well as the “one-call” utility locating system.
A street use permit will likely be required for the borings in the Oregon Street
right-of-way (MW-5 and MW-6). Sampling methods are described in Section 6.
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5.1 Soil Sampling Locations

Eight borings (MW-1 through MW-8) will be drilled and sampled to characterize
imported fill underlying the site and potential impacts from historical activities.
Samples from borings MW-4 through MW-8 collected along the southern
portion of the site will be used to determine if impacts extend from the adjacent
T-108 property. MW-1 and MW-7 also assess potential impacts from the
historical fuel oil tanks.

5.2 Groundwater Sampling Locations

Contaminated groundwater could migrate off site and potentially impact
sediment, therefore, the eight soil borings will be completed as groundwater
monitoring wells (MW-1 through MW-8) to assess groundwater quality and flow
direction. Shallow groundwater at the site is expected to flow generally west to
southwest toward the LDW.

5.3 Catch Basin Sampling Locations

The catch basins on the WSLCB site drain to the LDW, therefore, the
accumulated sediment has the potential to be transported to the LDW. The
catch basins will be inspected during our field investigation. If accumulated
solids are present in the catch basins, we will collect a sample to represent a
worst-case of the material that is present on the paved surfaces. For the
purposes of this SAP, we have assumed that four catch basins will be sampled.
Catch basins will be selected for sampling based on field observations including
the presence of sediment.

6.0 FIELD SAMPLING METHODS

6.1 Hollow-Stem Auger Boring Procedures

The hollow-stem auger borings will be extended to approximately 5 feet into
native material and/or 5 feet below groundwater, whichever is deeper. Borings
will be drilled to a maximum depth of 30 feet below ground surface (bgs). The
borings will use a 4-inch inside diameter hollow-stem auger and will be advanced
with a truck-mounted drill rig subcontracted by Hart Crowser. Split-spoon soll
samples will be collected every 2.5 feet.

The drilling will be observed by a Hart Crowser geologist or engineer. Detailed
field logs will be prepared for each boring.
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6.2 Soil Sampling Procedures

Soil samples will be collected for chemical analysis directly from the split-spoon
sampler with a clean stainless steel spoon and/or clean (new) disposable nitrile
gloves and placed in precleaned, laboratory-supplied sample jars and
appropriately preserved 40-ml VOA bottles (VOC and NWTPH-Gx samples).
VOC and NWTPH-Gx samples will be collected using EPA Method 5035
procedures.

Selecting samples for analytical testing will be based on field screening, including
PID measurement, discoloration, and sheen using the methods described in
Section 6.3. Three soil samples per boring will be selected for chemical analysis
based on the following general protocol:

m  When soil contamination appears present based on field screening, the soll
samples exhibiting the most significant evidence of contamination from each
boring location will be submitted for chemical analysis.

m If no field indications of contamination are identified in any given boring,
one soil sample will be collected near the surface to characterize the fill
material, one soil sample will be collected near the water table, and one
sample will be collected below the water table.

6.3 Soil Screening Analysis

Soil samples will be field screened for evidence of contamination using: (1)
visual examination; (2) water sheen testing; and (3) headspace vapor screening
using a PID. The effectiveness of field screening varies with temperature,
moisture content, organic content, soil type, and age of the contaminant.

Visual Examination. Visual examination consists of observing the soil for stains.
Visual screening is generally more effective when contamination is related to
heavy petroleum hydrocarbons such as motor or hydraulic oil, or when
hydrocarbon concentrations are relatively high.

Water Sheen Testing. Water sheen testing involves placing a small volume of
soil in a pan of water and observing the water surface for sheen. Sheens are

classified as follows:

No Sheen (NS) No visible sheen on water surface.
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Slight Sheen (SS) Light colorless film, spotty to globular; spread is irregular,
not rapid, areas of no sheen remain, film dissipates
rapidly.

Moderate Sheen (MS) Light to heavy film, may have some color or iridescence,
globular to stringy, spread is irregular to flowing; few
remaining areas of no sheen on water surface.

Heavy Sheen (HS) Heavy colorful film with iridescence; stringy, spread is
rapid; sheen flows off the sample; most of the water
surface may be covered with sheen.

Headspace Vapor Screening. Headspace vapor screening is intended to
indicate the presence of volatile organic vapors and involves placing a soil
sample in a plastic sample bag. Air is captured in the bag and the bag is shaken
to expose the soil to the air trapped in the bag. The probe of the PID is inserted
in the bag and the instrument measures the concentration of organic vapors in
the air from the sample headspace. The highest vapor reading is recorded for
each sample. The PID measures concentrations in ppm (parts per million) and is
calibrated to isobutylene. The PID is typically designed to screen total volatile
organic vapor concentrations in the range of O to 1,000 ppm.

The results of field screening will be recorded in the field logs and will be used to
select the samples to submit for chemical analyses.

6.4 Monitoring Well Installation and Development Procedures

Two-inch-diameter Schedule 40 PVC riser pipe and 2-inch-diameter, 0.010-inch
machine-slotted screen will be used for the well casings and screens. The well
screen and casing riser will be lowered down through the hollow-stem auger.
Well screens will generally be 10 feet in length and placed across the water
table. As the auger is withdrawn, No. 20/40 silica sand will be placed in the
annular space from the base of the boring to approximately 2 to 3 feet above
the top of the well screen. Pre-pack well screens may be used to prevent
clogging the screen during installation if the water-bearing zone includes a
significant amount of fine-grained material.

Well seals will be constructed by placing bentonite chips in the annular space on
top of the filter sand to within 3 feet of ground surface. The remaining annular
space will be backfilled with concrete to complete the surface seal. The
monitoring well will be installed in accordance with Washington State
Department of Ecology regulations.
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Monitoring wells will be developed using a surge block and purging methods.
Hart Crowser will provide oversight during well installation and development
activities. Sediment thickness at the bottom of the well will be measured and
recorded before and after well development. Each well will be surged for a
minimum of ten casing volumes. The surge and purge equipment will be
cleaned before developing each well to prevent cross contamination of wells.

6.5 Groundwater Sampling Procedures

6.5.1 Sampling Equipment
Equipment for the collection of groundwater samples include:

pH, specific conductivity, and temperature meters;

Water level indicator;

Peristaltic pump with disposable polyethylene tubing;
Laboratory-supplied pre-cleaned and preserved sample containers;
Coolers with blue ice; and

Hart Crowser Sample Custody Record and Groundwater Sampling Data
forms.

6.5.2 Sampling Procedures

Groundwater sampling will occur at least 24 hours after the wells are developed.
Upon arrival at the wellhead, field personnel will record well conditions and the
depth to water in the well. Groundwater samples will be collected using low-
flow sampling techniques to minimize suspended solids in the samples. The
wells will be purged and sampled with a peristaltic pump using low flow
procedures. Purging and sampling will be conducted at a depth representing
the middle of the screened interval of each well.

Groundwater samples will be collected once the field parameters of pH, specific
conductivity, and temperature are stabilized. Field parameters are stable when
the measured values fluctuate less than 10 percent between subsequent
readings. Dissolved oxygen concentrations and turbidity will also be measured.
The final stabilized readings measured just before sampling will be recorded on
the Groundwater Sampling Data form.

The sample bottles will be filled directly from the polyethylene tubing using low-
flow sampling procedures. To prevent cross-contamination of the wells, new
polyethylene tubing will be used for each groundwater sample and the interface
probe will be decontaminated between well locations.
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6.6 Catch Basin Sampling Procedures

6.6.1 Documentation

As part of the catch basin sampling process the following documentation steps
will be conducted:

m  Confirm any active basin best management practices such as sweeping and
cleaning, frequency of activity, etc., if known;

m  Record last known rainfall event(s);
m  Record dimensions of catch basin; and

m  Measure the depth of the solids in the catch basin and the total depth of the
catch basin.

6.6.2 Sampling Procedures

Catch basin sampling will be done using hand tools or a dredge sampler. When
standing water is present, care will be taken to prevent washout of sample
material when the sampler is retrieved through the water column. Depending
on the depth of the catch basin, an extension handle will be attached to allow
sample collection. In no case will sampling personnel enter a catch basin.

Catch basin solids will be collected by using a cleaned and decontaminated
sampler. The sampler will be advanced into the catch basin solids at each
corner and center of the basin. After each sample is collected, the solids sample
will be placed into a stainless steel bowl or tray. The material will be
homogenized using a decontaminated stainless steel spoon and placed into
appropriate sample container.

6.7 Equipment Decontamination Procedures

Precleaned equipment will be used for all soil sampling. All reusable or
non-dedicated field equipment (e.g., sampling spoons, mixing bowls,
spade/shovel) will be decontaminated prior to reuse. Equipment will be
decontaminated in the following manner:

m Nitrile gloves (or equivalent) must be worn during decontamination process.

m  Excess soil will be removed using paper towels or by dry brushing.
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m  Rinse with potable water, collecting rinse water in one of the
decontamination buckets.

m  Wash with a spray bottle containing a nonphosphate detergent and water
and clean with the stiff-bristle brush until all evidence of soil or other material

has been removed.

m  Rinse with deionized or distilled water three times, ensuring that all
detergent from the previous step has been removed.

m  Place the equipment on a piece of aluminum foil to air dry.

m A trash bag will be provided for waste paper towels, aluminum foil, and used
nitrile gloves.

6.8 Investigation-Derived Waste Management

Contaminated or potentially contaminated materials generated during field work
will be managed in accordance with applicable federal, state, and local
regulations. IDW will be handled in accordance with applicable regulations and
in a manner consistent with ultimate disposition.

IDW is anticipated to include the following categories of waste:

m  Non-hazardous solid waste, including personal protective equipment (PPE;
e.g., gloves), paper towels, other disposable materials, etc.;

m Soil IDW from soil cuttings; and

m Liquid IDW, including well development/purge water and decontamination
wastewater.

Non-hazardous solid waste will be double-bagged in heavy duty garbage bags,
sealed with duct tape, and disposed of in an on-site dumpster for solid waste
disposal in a municipal landfill.

Soil and liquid IDW wiill be segregated into separate, labeled 55-gallon U.S.
Department of Transportation-approved drums, which will be left on site for
temporary storage pending receipt of laboratory analytical testing results from
the soil and groundwater samples. Hart Crowser will coordinate transportation
and disposal of this waste; Ecology is the generator and will sign all manifests,
bills of lading, profile sheets, and any other shipping documents.
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6.9 Sample Containers and Labels
Sample container requirements vary according to analyte. Precleaned sample
containers will be provided by the analytical laboratory. Sample containers shall
be cleaned following the requirements described in Specifications and Guidance
for Contaminant-Free Sample Containers (EPA 1992a, OSWER Directive 92.0-
05a). Required sample containers, preservatives, and holding times are
summarized in Table 3.

6.10 Field Documentation

Field notes will be maintained during sampling and processing operations. The
following will be included in the field notes:

m Site name and location;

m  Date and time;

m  Names of the person collecting and logging the samples;
m  Weather conditions;

m Date, time, and identification of each sample, including number of jars and
tests requested;

m Details of sample collection, including GPS coordinates; actual sampling
point locations will be recorded on a sketch map;

m  Any deviation from the approved SAP; and

m  General observations.

7.0 SAMPLE HANDLING PROCEDURES
7.1 Sample Preservation and Holding Times

Samples will be preserved according to the requirements of the specific
analytical methods to be employed, and all samples will be extracted and
analyzed within method-specified holding times. Required sample containers,
preservatives, and holding times are summarized in Table 3.
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7.2 Chain of Custody Procedures

Chain of custody forms will be used to document the collection, custody, and
transfer of samples from their initial collection location to the laboratory, and
their ultimate use and disposal. Entries for each sample will be made on the
custody form after each sample is collected.

Sample custody procedures will be followed to provide a documented record
that can be used to follow possession and handling of a sample from collection
through analysis. A sample is considered to be in custody if it meets at least one
of the following conditions:

m The sample is in someone’s physical possession or view;
m  The sample is secured to prevent tampering (i.e., custody seals); and/or

m  The sample is locked or secured in an area restricted to authorized
personnel.

A chain of custody form will be completed in the field as samples are packaged.
At a minimum, the information on the custody form shall include the sample
number, date and time of sample collection, sampler, analysis, and number of
containers. Two copies of the custody form will be placed in the cooler prior to
sealing for delivery to the laboratory with the respective samples. The other
copy will be retained and placed in the project files after review by the Project
Chemist. Custody seals will be placed on each cooler or package containing
samples so the package cannot be opened without breaking the seals.

7.3 Delivery of Samples to Analytical Laboratory

After sample containers have been filled, they will be packed on ice in coolers.
The coolers will be transferred to Analytical Resources Inc. (ARI) in Tukwila, WA,
for chemical analysis. ARI will transfer select groundwater sample containers to
BRL for low-level mercury analysis. Specific procedures are as follows:

m  Samples will be packaged and shipped in accordance with U.S. Department
of Transportation regulations as specified in 49 CFR 173.6 and 49 CFR
173.24;

m Individual sample containers will be packed to prevent breakage;

m Trip blanks will be included in each cooler that contains VOC or TPH-Gx
samples.
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The coolers will be clearly labeled with sufficient information (name of
project, time and date container was sealed, person sealing the cooler, and
the Hart Crowser office name and address) to enable positive identification;

A sealed envelope containing custody forms will be enclosed in a plastic bag
and taped to the inside lid of the cooler;

Signed and dated custody seals will be placed on all coolers prior to
shipping;

Samples will either be shipped by overnight courier or will be hand delivered
to the laboratory by Hart Crowser personnel; and

Upon transfer of sample possession to the testing laboratories, the custody
form will be signed by the persons transferring custody of the coolers. Upon
receipt of samples at the laboratory, the shipping container custody seal will
be broken and the laboratory sample-receiving custodian will compare
samples to information on the chain of custody form and record the
condition of the samples received.

8.0 LABORATORY ANALYTICAL METHODS

Samples will be analyzed according to EPA methods as described in Update I
to Test Methods for Evaluating Solid Waste; Physical/Chemical Methods, SW-
846 (EPA 1986) and Methods for Chemical Analysis of Water and Wastes (EPA
1983), ASTM methods, and Standard Methods as summarized below.

All samples collected will be analyzed for the following parameters:

Semivolatile organic compounds (SVOCs) by EPA Method 8270D;
Polycyclic Aromatic Hydrocarbons (PAHs) by EPA Method 8270D-SIM,;
Volatile organic compounds (VOCs) by EPA Method 8260C;
Polychlorinated biphenyls (PCBs) by EPA Method 8082;

Pesticides by EPA Method 8081;

Petroleum hydrocarbons by Ecology’s NWTPH-Gx and NWTPH-Dx
methods;
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m  Metals (As, Cd, Cr, Cu, Pb, Ag, Zn) by EPA Method 6010B;

m  Mercury by EPA Method 7471A (soil) and EPA Method 1631 (water); and
m Total organic carbon (TOC) by EPA Method 9060.

Soil samples for VOCs and NWTPH-Gx will be collected using EPA Method
5025. Groundwater samples will be analyzed for both total and dissolved
metals. In addition to the analytes above, surface soil and catch basin solid
samples will be analyzed for the following parameters:

m Dioxins and furans by EPA Method 1613B; and

m  Polybrominated diethyl ethers (PBDEs) by EPA method 8082.

Laboratory methods, practical quantitation limits (PQL; reporting limits) and

method detection limits are presented in Table 4 and Table 5. The individual
analytes requested for the different tests are also listed in Table 4 and Table 5.

9.0 QUALITY ASSURANCE AND QUALITY CONTROL

The quality of analytical data generated is assessed by the frequency and type of

internal QC checks developed for analysis type. The quality of laboratory
measurements will be assessed by reviewing results for analysis of method
blanks, matrix spikes, duplicate samples, laboratory control samples, surrogate
compound recoveries, instrument calibrations, performance evaluation samples,
interference checks, etc., as specified in the analytical methods to be used. The
following general procedures will be followed for all laboratory analyses:

m Laboratory blank measurements at a minimum frequency of 5 percent or
one per batch of 20 samples or fewer for each matrix;

m  Matrix spike (MS) analysis to assess accuracy at a minimum frequency of 5
percent or one per batch of 20 samples or fewer for each matrix;

m  Matrix spike duplicate or laboratory duplicate to assess precision at a
minimum frequency of 5 percent or one per batch of 20 samples or fewer
for each matrix;

m  Surrogate or labeled compound spikes in each sample for organics analysis
to assess accuracy;
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m Laboratory control sample analysis or a certified reference material (CRM), if
appropriate CRM is available, with each analytical batch to assess accuracy
in the absence of any matrix effect at a minimum frequency of 5 percent or
one per batch of 20 samples or fewer for each matrix. Acceptance criteria
for the CRM results (based on the 95 percent confidence interval) must be
provided by the laboratory. If results fall outside the acceptance range, the
laboratory may be required to re-extract and reanalyze the associated
samples; and

m A trip blank will be submitted for analysis with each cooler that contain
VOCs and TPH-Gx samples.

Laboratory quality control procedures, criteria, and corrective action are
summarized in Tables 6 through 15 for the various analyses.

9.1 Data Quality Indicators

The overall quality assurance objectives for field sampling, field measurements,
and laboratory analysis are to produce data of known and appropriate quality.
The procedures and quality control checks specified herein will be used so that
known and acceptable levels of accuracy and precision are maintained for each
data set. This section defines the objectives for accuracy and precision for
measurement data. These goals are primarily expressed in terms of acceptance
criteria for the quality control checks performed.

The quality of analytical data generated is controlled by the frequency and type
of internal quality control checks developed for analysis type. Laboratory results
will be evaluated by reviewing results for analysis of method blanks, matrix
spikes, duplicate samples, laboratory control samples, calibrations, performance
evaluation samples, interference checks, etc., as specified in the analytical
methods to be used.

9.1.1 Precision

Precision is the degree of reproducibility or agreement between independent or
repeated measurements. Analytical variability will be expressed as the relative
percent difference (RPD) between laboratory replicates and between matrix
spike and matrix spike duplicate analyses. RPD will be used to measure
precision for this investigation and is defined as follows:

RPD :Mxloo
(D;+D,)/2
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9.1.2 Accuracy

Accuracy is the agreement between a measured value and its true or accepted
value. While it is not possible to determine absolute accuracy for environmental
samples, the analysis of standards and spiked samples provides an indirect
assessment of accuracy.

Laboratory accuracy will be assessed as the percent recovery of matrix spikes,
matrix spike duplicates, surrogate spiked compounds (for organic analyses), and
laboratory control samples. Accuracy will be defined as the percentage
recoverable from the true value and is defined as follows:

%Recovery = (Ssg—iR)xlOO

Where,

SSR = spiked sample result
SR = sample results (not applicable for surrogate recovery)
SA = amount of spike added

9.1.3 Representativeness

Representativeness expresses the degree to which sample data accurately and
precisely represent a characteristic of a population, parameter variations at a
sampling point, or an environmental condition. Care will be taken in the design
of the sampling program to confirm sample locations are selected properly,
sufficient numbers of samples are collected to accurately reflect conditions at
the site, and samples are representative of sampling locations. A sufficient
volume of sample will be collected at each sampling point to minimize bias or
errors associated with sample particle size and heterogeneity.

9.1.4 Completeness
Completeness is the percentage of measurements made that are judged to be

valid. Completeness will be calculated separately for each analytical group, e.g.,
metals or PAHs. Results must also contain all quality control check analyses
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required to verify the precision and accuracy of results to be considered
complete. Data qualified as estimated during the validation process will be
considered complete. Nonvalid measurements will be results that are rejected
during the validation review or samples for which no analytical results were
obtained. Completeness will be calculated for each analysis using the following
equation:

valid data points obtained <100

Completeness = _
total data points planned

The target goal for completeness is a minimum of 95 percent. Completeness
will be monitored on an ongoing basis so that archived sample extracts can be
reanalyzed, if required, without remobilization.

9.1.5 Comparability

Comparability is the degree to which data from separate data sets may be
compared. For instance, sample data may be compared to data from
background locations, to established criteria or guidance, or to data from earlier
sampling events. There has been little consistency among historical studies used
to estimate background chemical concentrations. For example, intervals defined
as surface soil have varied often ranging from 1 inch to 6 or more inches in
depth. In addition, analytical methods have not been consistent across studies.

Sample collection will be performed in a consistent manner by field personnel at
all sampling locations to verify all data collected as part of this study are
comparable. Comparability is attained by careful adherence to standardized
sampling and analytical procedures, based on rigorous documentation of sample
locations (including depth, time, and date).

The use of standardized methods to collect and analyze samples, along with
laboratory instrument calibration against National Institute for Standards and
Technology (NIST) and US EPA traceable standards will also confirm
comparability, particularly for comparison of data collected from this study
(within-study comparability).

Comparability also depends on other data quality characteristics. Only when
data are judged to be representative of the environmental conditions, and when
precision and accuracy are known, can data sets be compared with confidence.
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9.2 Data Quality Assurance Review

A project chemist at Hart Crowser will perform an independent data quality
review of the chemical analytical results provided by ARI. This report will assess
the adequacy of the reported detection limits in achieving the project screening
levels for soil; the precision, accuracy, representativeness, and completeness of
the data; and the usability of the analytical data for project objectives.
Exceedances of analytical control limits will be summarized and evaluated.

A data evaluation review will be performed on all results using QC summary
sheet results provided by the laboratory for each data package. The data
evaluation review is based on the Quality Control Requirements previously
described and follows the format of the EPA National Functional Guidelines for
Inorganic (EPA 2010) Superfund Data Review, EPA National Functional
Guidelines for Organic (EPA 2008) Superfund Data Review, and EPA Contract
Laboratory Program Functional Guidelines for Chlorinated Dioxin/Furan Data
Review (EPA 2005) modified to include specific criteria of individual analytical
methods. Raw data (instrument tuning, calibrations, instrument printouts, bench
sheets, and laboratory worksheets) will be available for review if any problems or
discrepancies are discovered during the routine evaluation. The following is an
outline of the data evaluation review format:

m Verify that sample numbers and analyses match the chain of custody
request;

m Verify sample preservation and holding times;

m Verify that instrument tuning, calibration, and performance criteria were
achieved;

m Verify that laboratory blanks were performed at the proper frequency and
that no analytes were present in the blanks;

m Verify that laboratory duplicates, matrix spikes, surrogate compounds, and
laboratory control samples were run at the proper frequency and that
control limits were met; and

m Verify that required detection limits have been achieved.
Data qualifier flags, beyond any applied by the laboratory, will be added to

sample results that fall outside the QC acceptance criteria. An explanation of
data qualifiers to be applied during the review is provided below:
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U The compound was analyzed for but was not detected. The associated
numerical value is the sample reporting limit.

J The associated numerical value is an estimated quantity because QC
criteria were slightly exceeded.

UJ The compound was analyzed for, but not detected. The associated
numerical value is an estimated reporting limit because QC criteria were
not met.

T The associated numerical value is an estimated quantity because
reported concentrations were less than the practical quantitation limit
(lowest calibration standard).

K lon ratios do not meet identification criteria acceptance limits for positive
identification.

R Data are not usable because of significant exceedance of QC criteria.
The analyte may or may not be present; resampling and/or reanalysis are
necessary for verification.

10.0 DATA ANALYSIS AND REPORTING
10.1 Laboratory Reports

The laboratory data reports will consist of complete data packages that will
contain complete documentation and all raw data to allow independent data
reduction and verification of analytical results from laboratory bench sheets, and
instrument raw data outputs. Each laboratory data report will include the
following:

m Case narrative identifying the laboratory analytical batch number, matrix and
number of samples included, analyses performed and analytical methods
used, and description of any problems or exceedance of QC criteria and
corrective action taken. The laboratory manager or their designee must sign
the narrative.

m  Copy of chain of custody forms for all samples included in the analytical
batch.

m Tabulated sample analytical results with units, data qualifiers, percent solids,
sample weight or volume, dilution factor, laboratory batch and sample
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number, Hart Crowser sample number, and dates sampled, received,
extracted, and analyzed all clearly specified.

m All calibration, quality control, and sample raw data including quantitation
reports and other instrument output data.

m  Blank summary results indicating samples associated with each blank.

m  MS/MSD result summaries with calculated percent recovery and relative
percent differences.

m Surrogate compound recoveries, when applicable, with percent recoveries.

m Laboratory control sample results, when applicable, with calculated percent
recovery.

m  Performance evaluation or certified reference material sample results, if
applicable, with acceptance limits.

m Electronically formatted data deliverable (CD) results.

10.2 Hart Crowser Reports

Hart Crowser will prepare a draft report summarizing sampling procedures and
laboratory testing results. The report will include a map(s) with sampling
locations, tabulated analytical testing data, and laboratory analytical
documentation. Groundwater contour maps and geologic cross sections will be
prepared as appropriate. The report will also include an assessment of sediment
recontamination potential. A final report will be completed following
discussions with Ecology.
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